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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small sized 
wavelength monitor controller which is integrated in a 
small sized semiconductor laser package preferably and 
applicable to a wavelength division multiplex optical 
transmission system. 

SOLUTION: A non-collimate light emitted from a laser 
emission/divergence source 12 transmits through a filter 
element 18 and directed to two photodetectors 20, 22 
located apart closely. In order to make the wavelength 
stable, different outputs from the two photodetectors 20, 
22 are used for a feedback loop to make the wavelength 
of the laser emission divergence source 12 stable to a 
desired object wavelength. Since a wavelength 
transmission rate of a Fabry-Perot etalon depends on an 
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incident angle of an incident beam, various wavelength bands emitted from the laser 
stimulation divergence source 12 are converted into different transmission losses to the two 
photodetectors 20, 22 and then a wavelength change is detected as a different power change. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the wavelength monitor and control equipment to the optical system equipped with the 
emitter of the laser beam to emit. This equipment The 1st and 2nd photodetectors which only 
predetermined distance separated mutually and were arranged in the place of predetermined distance 
from said emitter, A wavelength selection transparency filter element with the narrow transparency 
bandwidth of the Fabry Perot structure which inclined at the include angle theta to the optical axis of 
said emitter in order to be arranged between said emitters and said detectors and to offer the angular 
dependence of the wavelength transmission of a filter, Wavelength monitor and control equipment 
characterized by providing the control loop for feeding back the difference signal generated by the 
control means of this emitter based on said 1st and 2nd photodetectors corresponding to wavelength 
change of said emitter. 

[Claim 2] Wavelength monitor and control equipment according to claim 1 characterized by providing 
the lens for controlling divergence of said laser emitter between said emitters and said transparency filter 
elements. 

[Claim 3] Said laser emitter is wavelength monitor and control equipment according to claim 1 
characterized by being made of the semiconductor laser contained in the package, and said wavelength 
supervisory equipment being contained in the same package as said package, and having become 
integrated equipment. 

[Claim 4] Said laser emitter is wavelength monitor and control equipment according to claim 1 
characterized by consisting of outgoing end sides of semiconductor laser. 

[Claim 5] Said laser light source is wavelength monitor and control equipment according to claim 1 

characterized by including the single mode fiber by which cleavage was carried out. 

[Claim 6] Said laser light source is wavelength monitor and control equipment according to claim 1 

characterized by including the single mode fiber toward which the end face inclined. 

[Claim 7] theta is wavelength monitor and control equipment according to claim 1 characterized by 

adjustment having become possible in order to perform wavelength control whenever [ tilt-angle / of the 

etalon to said emitter ]. 

[Claim 8] Said photodetector is wavelength monitor and control equipment according to claim 1 
characterized by being the photodiode which makes an equivalent pair. 

[Claim 9] Each gain of said two photodetectors is wavelength monitor and control equipment according 

to claim 1 characterized by predetermined wavelength being selectable by being able to adjust 

independently and setting up the gain which is not equal to these two photodetectors. 

[Claim 10] Wavelength monitor and control equipment according to claim 1 characterized by the ability 

of the point stabilized simultaneously to attain now to two or more predetermined wavelength decided 

by wavelength spacing of two or more transparency peaks by which the Fabry Perot filter is 

characterized. 

[Claim 1 1] It is the wavelength monitor and control equipment for stabilizing the wavelength of a laser 
emitter. This equipment Between the 1st and 2nd photodetectors which have a package, and a 
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predetermined diameter and isolation distance, and were arranged on the same flat surface in the place 
of predetermined distance from said laser emitter to emit, and said emitter and said detector pair A 
wavelength selection transparency filter with the narrow transparency bandwidth of the Fabry Perot 
structure which it is inclined and arranged at an include angle theta to the optical axis of said emitter, 
and the transparency reinforcement of a filter concentrates on the wavelength of a request of said laser 
emitter by it depending on wavelength, In order to supply a signal through the feedback loop which 
controls the wavelength of a laser emitter A means to generate the difference signal for which it depends 
on change of the wavelength penetrated with said wavelength selection filter based on said 1st and 2nd 
photodetectors, It is the wavelength monitor and control equipment which possesses and is characterized 
by accumulating said 1st and 2nd photodetectors, said wavelength selection transparency filter, and said 
difference signal generation means into said package. 

[Claim 12] It is the wavelength monitor and control equipment according to claim 1 characterized by 
adjustment having become possible in order said filter is made of the Fabry-Perot etalon and to adjust 
theta to predetermined wavelength whenever [ to said emitter of this etalon / tilt-angle ]. 
[Claim 13] Wavelength monitor and control equipment according to claim 1 1 characterized by 
providing the lens for controlling divergence of said laser emitter. 

[Claim 14] Said laser emitter is wavelength monitor and control equipment according to claim 1 1 
characterized by consisting of outgoing end sides of semiconductor laser. 

[Claim 15] Said laser light source is wavelength monitor and control equipment according to claim 1 1 

characterized by including the single mode fiber by which cleavage was carried out. 

[Claim 16] Said laser light source is wavelength monitor and control equipment according to claim 1 1 

characterized by including the single mode fiber toward which the end face inclined. 

[Claim 17] Said photodetector is wavelength monitor and control equipment according to claim 1 1 

characterized by being the photodiode which makes an equivalent pair. 

[Claim 18] Each gain of said two photodetectors is wavelength monitor and control equipment 

according to claim 1 1 characterized by predetermined wavelength being selectable by being able to 

adjust independently and setting up the gain which is not equal to these two photodetectors. 

[Claim 19] Wavelength monitor and control equipment according to claim 1 1 characterized by the 

ability of the point stabilized simultaneously to attain now to two or more predetermined wavelength 

decided by wavelength spacing of two or more transparency peaks by which the Fabry Perot filter is 

characterized. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wavelength supervisory equipment which supplies 
the control signal for stabilizing the wavelength of the source of laser, and the wavelength division 
multiplex lightwave transmission system which comes to apply it. 
[0002] 

[Description of the Prior Art] The fiber-optics-communication system has the capacity to convey the 
information very on the large capacity in low loss. By using different subcarrier length, as the bandwidth 
of an optical fiber transmits many different channels to coincidence, it may actually be used. Such a 
technique is called a wavelength division multiplex (it is hereafter written as WDM). In a WDM system 
with a narrow band, in order to increase fiber transmission capacity, it is used for spacing by 8, 16, or 
mutually different wavelength beyond it that approached, opening. 

[0003] It depends for the wavelength bandwidth which each channel occupies on the number of the 
factors containing the margin for being adapted for the bandwidth of transmission information, and the 
drift of a carrier frequency and the uncertainty of a carrier frequency, and the margin for reducing the 
cross talk (crosstalk) between the channels which an nonideal, i.e., are actual, filter produces owing to as 
much as possible. 

[0004] In order to maximize the number of channels, it is necessary to use much wavelength with 
narrow wavelength spacing, and, for that purpose, the laser whose oscillation wavelength was stable, 
and suitable wavelength control are required. 

[0005] Some sources of laser, such as distribution feedback mold (DFB) semiconductor laser, show the 
wavelength drift which exceeds the tolerance to Narrow-band WDM with the passage of time. The 
wavelength of the device tends to deteriorate and change in the continuous output state. In a remote 
communications system, in order to control the cross talk between the channels which approached until 
it resulted in the life since the life of order 25 years was expected to the minimum, it is necessary to add 
a wavelength control means to a laser transmitter. 

[0006] The optical transmission system by single wavelength is used widely industrially. Ideally, a 
system designer is going to divert the existing package in development of a WDM system while 
stopping the design change of the existing system to the minimum. 

[0007] Typically, the well-known laser wavelength monitor stabilization system serves as a unit which 
carries out external to the standard package (transmitter) of the source of laser. An available system is 
equipment based on a crystal lattice commercially [ in order to perform the monitor and control of the 
wavelength of semiconductor laser ]. For example, the wavelength fixed unit is used in the well-known 
system which was produced by Accuwave and indicated by the reference about the manufacture. Two 
Bragg grids are formed and the wavelength fixed unit has the lithium-niobate crystal when it was made 
to irradiate by the collimation light by which outgoing radiation was carried out from the source of laser 
combined with the equipment concerned, and two photodetectors. 

[0008] Each BURAGGU grids differ in the Bragg wavelength and an include angle slightly to the input 
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beam. As for the output reflected with the grid, feedback control to laser is performed toward two 
detectors using the different output. By having used the control loop, the wavelength stability superior to 
10pm may be acquired. However, since the wavelength fixed unit is using the unit separated from the 
transmitter, it is necessary to connect it to laser or the light source externally. Furthermore, since a 
property is decided by the lattice parameter, the wavelength fixed unit is designed for [ specific ] 
wavelength. That is, a different unit is needed if wavelength differs. 

[0009] Another type of the well-known wavelength monitor and control equipment is based on a fiber 
grid. For example, the British patent application 96th for which Epworth and others applied as of March 
4, 1996 / No. 00478 are the proposals about the external resonator mold laser from which it was made 
for external reflection to take place to the front face on which the acid-resisting coat of semiconductor 
laser was carried out by the Bragg reflection section in the optical fiber by which end-face junction was 
carried out. 

[0010] Laser comes to operate by the multimode which a grid serves as spacing which the longitudinal 
mode approached extremely since it fully separated and had been arranged from laser, and consists of 
many modes to the extent that mode partition noise can be disregarded. The British patent application 
95th for which Epworth and others applied as of September 26, 1995 / No. 19614.3 are the proposals 
using the fiber grid by which the char ping was carried out to equalization and stabilization of the 
oscillation frequency of laser. 

[001 1] Production of fiber grid equipment is complicated. A fiber grid as well as the crystal lattice 
mentioned above is produced so that it may be in agreement with the specific wavelength of a 
transmitter. So, equipment becomes specific wavelength. 

[0012] Another stabilization system of semiconductor laser is explained to U.S. Pat. No. 4309671 using 
the equivalent photodiode of a pair and two beam splitters by Malyon. It is used for the 1st beam splitter 
and 1st photodiode supervising output power, and the 2nd beam splitter, frequency dependence filter, 
and 2nd photodiode supervising wavelength change. The output of an equivalent photodiode is sent to 
the differential amplifier through amplifier, and negative feedback of it is carried out and it is supplied to 
the amplifier with which the output of the differential amplifier controls actuation of laser. 
[0013] Other well-known systems are based on a filter element like a Fabry-Perot etalon. For example, 
U.S. Pat. No. 5331651 by Becker and others has proposed using a Fabry-Perot etalon, in order to tune 
finely with the grid for performing the coarse control of a laser output. 

[0014] In the system explained to U.S. Pat. No. 5438579 by Eda and others, the Fabry-Perot etalon is 
used with the single photodetector which generates the signal used for fixing to one peak of 
semiconductor laser, and the collimation beam is needed. Hill and others is explaining the system which 
refers to the frequency of the light emitted from two or more light sources to a reference beam in U.S. 
Pat. No. 4839614 using a filter element like a Fabry-Perot etalon, and a corresponding number of 
detectors. 

[0015] another system to stabilization of the oscillation wavelength of laser ~ the output of the laser of 
various wavelength - a spectrum ~ while processing, spatial distribution is measured using an image 
processing system, and it is explained to U.S. Pat. No. 4914662 by Nakatani and others it was made to 
compare the distribution to distribution of the reference source of fixed wavelength after an appropriate 
time. The image processing system used here is complicated, and does not turn to cheap and small 
equipment. 

[0016] Japanese Patent Application No. No. 157780 [ four to ] is invention about the frequency 
stabilization equipment for semiconductor laser, and the invention uses two photodetectors which detect 
the inclined Fabry-Perot etalon which the source of laser accompanies, and a sending signal and a 
reflective signal, respectively not using the external modulation means. The signal which controls an 
oscillation frequency is acquired from the difference of the output of these two detectors. The die length 
of a resonator changes by changing the inclination of the etalon with which the tilt angle has adjustable 
for adjustment. 

[0017] In order to carry out this system in the minimum magnitude, it is necessary to use a Fabry-Perot 
etalon with a comparatively big tilt angle but, and if it does so, stability will become low in respect of 
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main wavelength and bandwidth. On the other hand, if the tilt angle of a Fabry-Perot etalon is made 
small, it will be necessary to add other components and will become large as shown in drawing 1 B of 
the drawing attached to the specification of Japanese Patent Application No. No. 157780 [ four to ]. 
Moreover, the independent detector which has the property of a different response and degradation with 
the passage of time is used. 
[0018] ~ - • 

[Problem(s) to be Solved by the Invention] As mentioned above, the equipment based on a crystal 
lattice, a fiber grid, or an etalon is used for the various existing wavelength stabilization systems. The 
equipment using a grid does not have the enough controllability of wavelength, and the comparatively 
big external control unit is used for many systems to the package of the source of laser, and they have a 
problem in respect of both power consumption and magnitude. On the other hand, although the system 
using an etalon has a good wavelength controllability, since it is not small enough, no well-known 
gestalten can be attached in a well-known standard package, without carrying out a design change. 
[0019] This invention aims at offering the wavelength monitor and control equipment applicable to a 
WDM lightwave transmission system while it is accumulable into the small wavelength monitor and 
control equipment and a desirable small semiconductor laser package. 
[0020] 

[Means for Solving the Problem] The 1st and 2nd photodetectors which it is the wavelength monitor and 
control equipment to the optical system which was equipped with the emitter of the laser beam to emit 
according to one of this inventions, and only predetermined distance separated mutually, and were 
arranged in the place of predetermined distance from said emitter, A wavelength selection transparency 
filter element with the narrow transparency bandwidth of the Fabry Perot structure which inclined at the 
include angle theta to the optical axis of said emitter in order to be arranged between said emitters and 
said detectors and to offer the angular dependence of the wavelength transmission of a filter, The 
wavelength monitor and control equipment possessing the control loop for feeding back the difference 
signal generated by the control means of this emitter based on said 1st and 2nd photodetectors 
corresponding to wavelength change of said emitter is offered. 

[0021] Therefore, the simple and small wavelength monitor and control equipment for laser emitters is 
offered. Through a filter with the inclined narrow transparency bandwidth, a photodetector is irradiated 
as it is also at the beam which emits slightly. Therefore, the various wavelength of a laser emitter is 
changed into change of a different photocurrent in two photodetectors. The wavelength of an input beam 
is supervised by relative response. The output signal with which two detectors differ is used for the 
feedback loop for making desired target wavelength stabilize the wavelength of an emitter. That is, the 
drift of wavelength is corrected by the temperature change of an active region, i.e., current change, 
through the signal returned to laser (transmitter). 

[0022] In order to supply the control signal for stabilization of wavelength, in case this equipment makes 
it possible to perform an exact optical wavelength monitor, for example, is used for a WDM optical 
transmission system, it can be maintained within limited limits required to reduce a cross talk for the 
wavelength of laser. Moreover, there is an advantage that fluctuation of output power is controlled by 
the difference signal. 

[0023] It is required that the wavelength selection transparency filter element with narrow transparency 
bandwidth should be Fabry Perot structure. It is good in it being the photodiode which makes a pair with 
a photodetector it is desirable and equivalent. When the wavelength transmission of a Fabry-Perot etalon 
is dependent on whenever [ incident angle / of an incident beam ], the various wavelength emitted from 
the emitter is changed into transmission loss, and wavelength change is detected as power change. 
Therefore, this device functions as a light wave length discriminator from which a detector transforms 
light energy into the current supplied to the feedback loop for controlling the light source. In order to 
stabilize wavelength, the output from which two photodetectors differ is used for the feedback loop for 
making desired target wavelength stabilize the wavelength of the source of laser. 
[0024] As an advantage, in order to adjust predetermined wavelength, adjustment of the tilt angle of a 
filter is attained. A wavelength selection filter element is a Fabry-Perot etalon, and since that 
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transparency property is dependent on the include angle of the etalon to an incident beam, this 
equipment adjusts wavelength by adjusting the include angle of an etalon. Moreover, as opposed to two 
or more wavelength, two or more transparency peaks of an etalon of 4nm spacing can be used. That is, 
the point stabilized to coincidence is attained to two or more predetermined wavelength decided by 
wavelength spacing-of two or more transparency peaks by which the Fabry Perot filter is characterized. 
[0025] As compared with production of the fiber grid system for stabilizing wavelength, that production 
is easy for this equipment. This approach makes the step of frequency modulation and a recovery 
unnecessary while offering the discrimination approach without a jitter. 

[0026] It is the photodiode which makes a pair with a photodetector equivalent to it being convenient. 
Predetermined wavelength may be chosen, when it can adjust and each gain of two photodetectors sets 
up independently the gain which is not equal to these two photodetectors. 

[0027] In addition, in order to control emission of a laser emitter, the lens is prepared between the 
emitter and the transparency filter element. Emission of a beam is controlled in order to optimize 
detection of the engine performance and power. If spot size is more large, in order that power may 
transmit more efficiently, it becomes a more ideal filter configuration and is desirable. 
[0028] A laser emitter may be the outgoing end side of semiconductor laser, or may be the single mode 
fiber toward which cleavage or an end face inclined. 

[0029] When the laser emitter is made to it being convenient in the semiconductor laser contained in the 
package, wavelength supervisory equipment is contained in the same package as said package, and is 
integrated equipment. Although it is also possible to use this equipment as external associated 
equipment, in order to avoid a polarization dependency, ideally, the fiber or coupler holding a 
polarization condition is needed. 

[0030] According to other one of this inventions, it is the wavelength monitor and control equipment for 
stabilizing the wavelength of a laser emitter. Therefore, a package, Between the 1st and 2nd 
photodetectors which have the predetermined diameter and the isolation distance which it comes to 
accumulate into the package, and were arranged on the same flat surface in the place of predetermined 
distance from said laser emitter to emit, and said emitter and said detector pair A wavelength selection 
transparency filter with the narrow transparency bandwidth of the Fabry Perot structure which it is 
inclined and arranged at an include angle theta to the optical axis of said emitter, and the transparency 
reinforcement of a filter concentrates on the wavelength of a request of said laser emitter by it depending 
on wavelength, In order to supply a signal through the feedback loop which controls the wavelength of a 
laser emitter, based on said 1st and 2nd photodetectors, the wavelength monitor and control equipment 
possessing a means to generate the difference signal depending on change of the wavelength penetrated 
with said wavelength selection filter is offered. 

[0031] Since supervisory equipment is simple and small, there is a serious advantage of being contained 
with the existing transmitter module of laser, i.e., the source in a standard laser package, in a package 
with this equipment common together. It is very effective in applying in order to use it, this not needing 
a new tooth space as an additional component for WDM, and suppressing the design change of the 
existing system to the minimum so that the existing transmitter module may be used to the transmission 
system of single wavelength. 

[0032] In order to fulfill the life demanded from a WDM system, the prolonged dependability of this 

equipment is expected. 

[0033] 

[Embodiment of the Invention] The gestalt of the operation which relates to the wavelength monitor and 
control equipment for wavelength division multiplex lightwave transmission systems concerning this 
invention hereafter is explained to a detail with reference to a drawing. 

[0034] Some wavelength supervisory equipment 10 by the 1st operation gestalt of this invention is 
shown in drawing 1 . The wavelength supervisory equipment is equipped with the semiconductor laser 
end face 14 of a DFB laser, or the outgoing end side of a single mode fiber (SMF) so that it may be 
shown in the source 12 of laser emission emission, i.e., drawing. An optical lens 16 is for controlling 
emission of the output light of the source of laser, and the output light of the source of laser is made to 
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turn it to the wavelength selection transparency filter element 18 which passes a narrow band through 
the lens. 

[0035] The filter element is good preferably in it being the Fabry-Perot (it being hereafter written as FP) 
resonator of the structure of coming to insert a spacer layer between the high reflecting layers of the pair 
which counters. The resonator is constituted as a single resonator filter type of the multilayers which the 
structure of insulating mirror / spacer / mirror comes to deposit for example, on a glass substrate. Or the 
solid etalon type which a mirror comes to deposit on both sides of a glass spacer plate is used. 
[0036] it has a specific diameter, and only predetermined distance is detached, and it comes to arrange 
the emission light which penetrated the filter element 18 on the same flat surface ~ it is similarly turned 
to the 1st photodetector (PI) 20 and the 2nd photodetector (P2) 22 of a configuration. These 
photodetectors (PI and P2) 20 and 22 are being fixed to the common support 24 by which only 
predetermined distance was separated from FP etalon as roughly shown in drawing 1 . 
[0037] Since the wavelength of the light source determines the amount of beams which penetrates FP 
filter, it depends for the signal received with each detectors 20 and 22 on the wavelength of the light 
emitted from the light source. Therefore, the transparency reinforcement of the light of the various 
wavelength emitted from the light source changes with the dependency of the wavelength permeability 
of a Fabry-Perot etalon, and change of wavelength is detected by two photodetectors as power change. 
The signal outputted from two photodetectors is used for generating the difference signal supplied to the 
feedback loop 28 for controlling the output wavelength of the source of laser in the differential amplifier 
26. 

[0038] on predetermined selection wavelength, the transmission reinforcement detected by both 
photodetectors is the same, and is made - the predetermined wavelength, i.e., fixed wavelength, — a 
difference signal - zero - it is set like. It is a photodetector PI and P2 that fixed wavelength is also at an 
equivalence stable state (with equivalent stability). It may be set to a value to spread and which twists 
and is different using gain, such as receiving. When the wavelength of the source of laser changes, 
depending on wavelength, the difference signal generated by the photodetector whose number is two, 
i.e., an error signal, is used for the wavelength monitor of the light source. So, this device functions as a 
light wave length discriminator from which a photodetector transforms light energy into the current 
supplied to the feedback loop for controlling the source of laser. 

[0039] The outline of the difference signal generated by the transmission curve and two detectors is 
shown in drawing 2 and drawing 3 , respectively. Drawing 2 expresses the curve of the transmission 
reinforcement of two detectors, T is the transmission reinforcement from the light source to a detector, 
and it is Tl. And T2 Wavelength lambdal and lambda2 Each detector PI which sometimes becomes 
with maximum transmission on-the-strength TIM and T2M And P2 The receiving transmission curve is 
expressed. Drawing 3 expresses the difference signal based on each transmission reinforcement of two 
detectors. At desired fixed wavelength, it is fixed-point lambdaR. Inclination SR of the difference signal 
which can be set It is expressed like a degree type. 

[0040] SR =delta(Tl-T2)/deltalambda[0041] And it is lambda 1 when controlling, for example using the 
gain which is not equal as for two photodetectors. lambda 2 The field approximated to the linearity of a 
between serves as a scope of control. 

[0042] The parameter of a configuration with the coordinate over the equipment which has the 
photodetector which makes sources of emission light emission, such as a single mode fiber, a lens, a 
filter, and a pair, and some relation to drawing 4 is shown. The outline of an example of the equipment 
set up to wavelength stabilization of a DFB laser and a testing device is shown in drawing 5 including 
the control loop. 

[0043] In drawing 5 , the wavelength stabilizer is equipped with the lens 116, the FP etalon 118, and 
PIN diode 120,122 of a pair, and is contained in the single packages 128, such as standard 14 pin 
package, with the source 1 12 of a DFB laser, an equivalent diode pair ~ 120,122 is located on the same 
flat surface, on common support 124, approaches mutually and is laid. The signal outputted from two 
diodes is sent to the differential amplifier 130, in order to generate the difference signal fed back to the 
laser controller for controlling the output wavelength of laser. 
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[0044] Other components shown in drawing 5 contain the testing device used for designing the 
prototype of the optimal configuration. Preferably, the mount 1 17 for lens 1 16 and the mount 1 19 for FP 
etalon 1 18 can be adjusted. Tilt angle theta x of FP etalon By changing, target wavelength can be 
adjusted so that it may explain below. 

[0045] As shown in drawing 4 , generally the source 13 of emission has the gauss pattern of the shape of 
an ellipse (in the case of laser), and a circle configuration (in the case of a single mode fiber). 
[0046] A Fabry-Perot etalon is thickness t, a refractive index n, reflection-coefficient-of-sound-energy- 
intensity R, and fixed wavelength lambdaR as which internal transmittance A and FP is designed and 
required. It has the parameter of tilt-angle thetayFFP to the y-axis which is decided by selection and 
which is suitably chosen so that it may become 0 degree at tilt-angle thetaxFFP and the list to a x axis. 
Two detectors are in the location of y01=0 of the y-axis on the title which it comes to choose suitably, 
and y02=0. 

[0047] Parameters, such as other dimensions, are chosen according to these parameters and a desired 
specification, i.e., the transmission curve needed. 

[0048] These parameters include the radius r of a photodetector, the location zO on those z-axes, and the 
locations xOl and x02 on a x axis in the location zFP and list on tilt-angle thetaxL of a lens to the focal 
distance f of a lens, the location SI of the direction of the z-axis, and a x axis, tilt-angle thetayL of a lens 
to the y-axis, and the z-axis of an etalon, when a detector is a circle configuration. 
[0049] the diameter of each detector « respectively - dl and d2 it is - the detector which makes the pair 
is located on the same flat surface, and only distance D is detached and those cores are arranged from 
the light source at the place of distance 1. FP filter inclines at an angle of theta from the normal to the flat 
surface of two detectors. 

[0050] The location of the direction of the z-axis of a detector is included in the factor which affects the 
property of this equipment at change of the refractive index by the tilt angle in the x axis and the y-axis 
of FP etalon, and the temperature of FP, the x axis of a detector and the amount of gaps with the y-axis, 
the location of a lens and an inclination, and a list. T is the transmission reinforcement from the light 
source to a detector, and includes the joint loss by the magnitude of a detector being restricted. 
[0051] Desired fixed wavelength lambdaR It is specific desired value, for example, 1557.0 nm. It is 
specified that the ratio of Tl R/T1M and T2 R/T2M is set to one half to primary approximation. 
Moreover, the fixed point SR Since the inclination which can be set affects the gain of a loop formation, 
it is important. Generally, a steep inclination is required. Iambda2-lambdal Tl T2 The adjustable range 
which may be compared is expressed. Evaluation of the S/N ratio to the detector property which 
evaluation of absolute power is possible and was so given by TIM and T2M is attained. 
[0052] This equipment is tilt-angle thetaX shown, the tilt angle theta, for example, drawing 5 , of a filter 
element. Wavelength adjustment can be performed now by changing. Here, the filter element, i.e., an 
etalon, is being fixed to the mobile mount which has four degrees of freedom including include-angle 
adjustment. In the testing device, the lens is also movable in the three directions. The component 
containing that filter and lens is once appropriately fixed using a thin adhesive layer, when it doubles 
with the target wavelength of specification [ this equipment ]. 

[0053] That wavelength adjustment can be performed in a module adjustment phase has an advantage 
superior to the wavelength control unit based on a well-known grid. 

[0054] Furthermore, since the permeability of the Fabry Perot filter is characterized according to a series 
of transparency peaks of regular wavelength spacing, the point stabilized to coincidence at intervals of 
4nm is attained to two or more predetermined wavelength. Two or more of the predetermined 
wavelength is decided by wavelength spacing of two or more transparency peaks which show the 
description of the Fabry Perot filter. 

[0055] Therefore, it is the control loop which answers the difference signal based on two detectors 
which the minimum indispensable component approached with the filter (etalon) with the narrow 
bandwidth to penetrate, separated as a wavelength discrimination means, and have been arranged, the 
photodetector which makes a desirable equivalent pair, and the photodetector of the pair. A Fabry-Perot 
etalon is needed for offering the description with a suitable wavelength selection filter element. 
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[0056] For example, the light source may be the cleavage or the inclined termination of the front end 
side of semiconductor laser, such as a DFB laser, or a single mode fiber. Emission of an emitter is 
controlled by the lens if needed to be shown in drawing 1 . The lens may be a certain suitable aspheric 
lens, the cylinder lens, spherical lens, or distribution refractive-index lens made from glass or plastics. If 
spot size is more large, a filter will become a near configuration with a request configuration, and will 
more often transmit power to a detector. Or when emission of an emitter fully satisfies these demands, 
with this equipment, a lens becomes unnecessary. Collimation light is unnecessary and has possibility of 
reducing the number of components, and the scale of equipment. 

[0057] In the equipment mentioned above, since the configuration of equipment is small and simple, it is 
possible to contain in the standard package for laser transmitters with the source of laser. This is [ as 
opposed to / especially / integrating with the existing system ] excellent. Also in the case of the external 
unit to the source of laser, it may be obtained, but since a dependency is in a polarization condition in 
joining together to an external unit, some of advantages acquired by the same configuration have 
desirable coupler or fiber holding a polarization condition. 

[0058] Therefore, the simple and small wavelength monitor and control equipment to the laser emitter 
which comes to have the wavelength selection transparency filter element of the narrow-band width of 
face which is emitted from the source of laser and penetrates a non-collimating light which faces to two 
photodetectors which approached, and have been left and arranged, for example, a Fabry-Perot etalon, is 
offered. In order to stabilize wavelength, the output from which two photodetectors generated by change 
of the transparency reinforcement of the filter element accompanying change of wavelength differ is 
used in the feedback loop for making desired target wavelength stabilize the wavelength of the source of 
laser. 

[0059] By changing the tilt angle of the Fabry-Perot etalon to the source of laser, it is also possible to 
adjust wavelength. Since this system can be contained together in the same package as a laser emitter 
small, it can solve association, magnitude, and the problem common to an external unit for the 
conventional semiconductor laser wavelength control called power disappearance. 
[0060] As mentioned above, although the specific operation gestalt was explained to the detail, it cannot 
be overemphasized that it can change variously within limits which this invention is not limited to this 
and indicated to the claim. 
[0061] 

[Effect of the Invention] As mentioned above, if it is in the wavelength monitor and control equipment 
for wavelength division multiplex lightwave transmission systems concerning this invention as 
explained, since it can contain together in the same package as a laser emitter small, association, 
magnitude, and the problem common to an external unit for the conventional semiconductor laser 
wavelength control called power disappearance are solvable. 



[Translation done.] 
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